Introduction: Malnutrition is an essential global public health challenge affecting millions of people. The burden of malnutrition is huge especially among children in developing countries and poverty stricken regions. Aims: This study investigated the distributions, co-morbidities, and admission outcomes among malnourished children in the paediatric ward of the Tamale Teaching Hospital, Ghana. Study Design: A retrospective health facility based study was employed. Place and Duration of Study: The study was conducted in the paediatric ward of the Tamale Walana et al.; JSRR, 10(1): 1-12, 2016; Article no.JSRR.23095 2 Teaching Hospital, from May to June 2015. Data extracted covered the period March 2011 to March 2015. Methodology: Record books were manually reviewed and data on patients' demography, nutritional status, clinical findings, co-morbid conditions, duration of admission and treatment outcomes were extracted using a structured excel template. Results: Out of a total 969 children admitted to the ward, 440 (45.4%) were females and 529 (54.6%) were males. Majority of the patients 537 (55.4%) were within the age bracket 7-24 months, with a mean age of 21.2±0.6 months. Approximately 95.3% of the children were severely malnourished. Treatment outcome were generally successful; 534 (58.6%) recovered and were referred to the outpatient clinic for further management, while 220 (23.7%) improved and were discharged. However, the total death rate for the period was 12.8% (119/927). Regarding duration of admission, majority 434 (45.7%) spent between 1-7 days on admission followed by 8-14 days 296 (31.2%). The commonest malnutrition related co-morbidity was malaria, recording 28.1% (236), followed by respiratory tract infections 12.7% (107), gastro-intestinal tract infections 12.0% (101), and sepsis 10.0% (84).
INTRODUCTION
Malnutrition literally means "bad nutrition". It is subdivided into two major components, thus over nutrition and under-nutrition [1] . The World Food Program (WFP) defines malnutrition as "a state in which the physical function of an individual is impaired to the point where he or she can no longer maintain adequate bodily performance process such as growth, pregnancy, lactation, physical work and resisting and recovering from diseases" [1, 2] . Malnutrition is a pandemic victimizing a substantial group of people among the world's population. Even though there exist global efforts geared toward ameliorating the situation, it still remains a significant public health menace due to the chunk of people affected and the health implications it poses. Malnutrition has been attributed to poverty, big family size, ignorance, illiteracy, climate change, policy and corruption [3] . In poor developing nations, malnutrition is usually caused by food shortages, food prices and distribution, and inadequate breastfeeding [4, 5] .
According to the World Health Organization (WHO), malnutrition is to a large extent the major contributor to child mortality in the world, currently present in half of all cases [6, 7] . Moreover, out of a population of about 842 million folks who have fallen short in terms of access to adequate food, 146 million are children [8] . Among the types of malnutrition identified, severe acute malnutrition (SAM) and moderate acute malnutrition (MAM) are the most common, recording approximately 20 million and 35 million cases yearly among children under five years respectively [8] . The majority of these cases occur in Sub Saharan Africa and Southern Asia. The Report of the Commission for Africa (2005) and Copenhagen Consensus (2008) recognized malnutrition as the biggest challenge facing the world [9] . The crises have been exacerbated by under-investment in nutrition programs, and the effect is that child under-nutrition is now highly prevalent in low income and middle income countries, resulting in a corresponding increase in morbidity, mortality and overall disease burden [10] . It has been estimated that as many as 200 million children under 5 years old fail to reach their full potential in cognitive development because of poverty, poor health and malnutrition. This loss of human potential has been estimated to result in a 20% deficit in adult income and have implications for national development [11] .
In spite of countless interventions, malnutrition continues to thrive and remain a major public health concern in many developing countries including Ghana. According to the Ghana demographic and health survey [12] , there exist regional variations of malnutrition in Ghana, with some of the poorest indicators found in the Northern part of the country. A 32.4% prevalence rate comparable to the national average of chronic cases of malnutrition was estimated for the northern region. Moreover, a survey conducted by the United Nations Children Fund showed an increase in prevalence in chronic malnutrition rate from 32% to 37% between 2008 and 2011 [13] . Also, a cross-sectional descriptive survey to determine the prevalence of malnutrition in the Tamale metropolis discovered that, there was a 22.6% prevalence rate of malnutrition among children below age five years [14] . The northern region is among the poorest regions in Ghana and poverty is strongly associated with malnutrition. It can therefore be hypothesized that there exist a relatively high rate of child malnutrition associated morbidities in the region. Hence the need to retrospectively determine the pattern of reported cases of malnutrition among children in the paediatric ward of the Tamale Teaching Hospital, Ghana.
METHODOLOGY

Study Area
The study was carried out in the paediatric ward of the Tamale Teaching hospital (TTH). It is the only teaching hospital in the northern part of Ghana and the main referral hospital for the three regions in the northern part of the country. The TTH is the third teaching hospital in Ghana after the Korle -Bu Teaching Hospital and the Komfo Anokye Teaching Hospital. It lies on longitude 9° 24' 0" to the north and latitude 0° 50 ' 0" to the west. The Hospital is located in the Eastern part of the Tamale Metropolis with a total land surface area of 490,000 square meters, out of which 122,500 square meters has been developed. It is located in a catchment area which has a population of approximately 2.1 million. 
Study Design
This retrospective health facility-based study was conducted at the nutritional unit of the department of paediatrics of the TTH, reviewing data spanning from March, 2011 to March, 2015. The study population included all malnourished children admitted and treated at the nutrition unit of the TTH. The hospital uses globally standardized methods to screen and diagnose malnutrition cases [15] . The malnutrition status of the patients prior to admission were grouped into severe and moderate by the hospital using anthropometric data such as age-for-height, agefor-weight, mid-upper arm circumference, and clinical presentations such as edema, marasmus and marasmic-kwashiorkor. Records books were manually reviewed and data on patients' demography (age and sex), nutritional status and clinical findings, co-morbid conditions, duration of admission and treatment outcomes were extracted using a structured Microsoft excel template.
Data Handling and Analysis
The data extracted was double entered to minimize data entry errors. Descriptive statistics was employed in the analysis of the data. Data cleaning and analysis were done using Microsoft Excel 2013 and Statistical Package for Social Sciences (SPSS) version 21.
RESULTS
Age and Gender Distribution of Malnutrition Cases
A total of 969 cases were reviewed for the aforementioned study duration. The incidence of malnutrition cases peaked among children within the age group 7 to 24 months: 537/969 (55.4%). Children in the age groups 25 to 59 months and 2 to 6 months recorded 219/969 (22.6%) and 140/969 (14.4%) cases respectively. However, the least occurrence of malnutrition cases was seen among neonates 32/969 (3.3%) and those who were 60 months and above 41/969 (4.2%).
In relation to gender, cases of malnutrition were higher among males 529 (54.6%) than females 440 (45.4%), as indicated in Table 1 . 
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Treatment Outcomes of Malnutrition Cases
For outcomes, data was available for 927 out of the 969 cases. A total 220 out of the 927 patients who attended the facility improved without any complication representing 23.7% of the cases. More than half of the cases 58.6% were referred to the out-patient clinic for further monitoring and discharge while 21 (2.3%) cases were referred out to nearby community clinics and others hospitals for further management. However, 12.8% (119) of the patients died on admission.
Other outcomes included clients who defaulted treatment 12/927 (1.3%), absconded 11/927 (1.2%) and discharged against medical advice 1/927(0.1%), Table 2 . 
Duration of Hospitalization of Malnutrition Cases
The duration of hospitalization was defined as the number of days the patient spent on admission. Generally early discharge was seen; 27(2.8%) of the clients were hospitalized for less than twenty four hours. Almost half of all the clients were discharged within seven days of admission 434 (45.7%). However, 296 (31.2%) and 108(11.4%) stayed between 8 to 14 days and 15 to 21 days respectively. Discharges for 41(4.3%) and 44(4.6 %) patients were done within 22 to 28 days and beyond 29 days respectively (Fig. 3 ).
Distribution of Malnutrition Related
Co-morbidities (Fig. 4) .
DISCUSSION
The distribution of malnutrition cases revealed that majority 55.4% (537) of the malnourished children were within the age category 7 to 24 months while the least were seen among children aged ≤1 month 3.3% (32) and ≥60 months 4.2% (41). These observations disagree with the Ghana Health Service (GHS) data in Ashanti region which showed that the incidence of malnutrition was lower among children less than one year (1.8%) than those aged 24 to 59 months (2.3%) [16] . 
Fig. 2. Cumulative monthly distribution of malnutrition cases
major causes of malnutrition [17] . The most prevalent form of malnutrition observed were severe acute malnutrition (SAM), i.e 923 (95.3%) as against moderate acute malnutrition (MAM), 46 (4.7%), Table 1 . This is consistent with the findings of a study in rural Bangladesh where children <24 months had significantly higher levels of SAM than those older than 24 months [18] . The reason for the high incidence of SAM than MAM is unclear, but poor health seeking behavior during early stages of the condition could be critical. This is in consonance with a study conducted among 'underfives' in Bosometwi, in the Ashanti region of Ghana where 23% prevalence of SAM was observed in 32% of all children who were malnourished [19] .
The yearly pattern of reported cases revealed a generally increasing trend (Fig. 1) . This observation is in congruent with a survey conducted by UNICEF from 2008 to 2011 in Tamale where an increasing trend of chronic malnutrition from a prevalence rate of 32% in 2008 to 37% in 2011 was reported [20, 21] . The annual report of Ghana Health Service (GHS) also pointed out an increasing trend of malnutrition from 2003 to 2006 among underfives [16] . Even though there were significant decline in stunting, underweight and wasting [22] , recent data seem to suggest a decline in efforts towards curbing the menace. It is unclear why the incidence of malnutrition keeps increasing in spite of various measures that have been put in place. However, poverty to some extent may be attributable to this rising trends because the northern region is among the poorest regions in Ghana and since poverty is strongly associated with malnutrition, this observation is somewhat not astonishing but worrisome. A study in Kenya by Ayaya et al., confirms this association [23] . In addition, polygamy is a largely practiced form of marriage in northern Ghana [24] . Polygamy, which usually breeds large family sizes with many children amidst poor socio-economic conditions, contributes immensely to child malnutrition as less attention is given to children with regards to adequate nutrition. Even though the study could not establish the role of polygamy in malnutrition, some previous studies have established a strong association between children with many siblings and malnutrition [25] . Another study in Rwanda identified polygamy, poor family planning, parental negligence among others as the cause of malnutrition [26] . It has also been established that the number of children a woman have could affect the quality and quantity of food served the children thereby affecting their nutritional status [27, 28] . It is however critical to note that the current study was a health facility based, and the cause of malnutrition could be double edged. Thus either the malnutrition was secondary to an underlying disease or infection, or conversely. The relatively high number of cases reported in the hospital could suggest a corresponding higher level of child malnutrition in the communities. Thus community based malnutrition interventions, which target the vulnerable groups will be essential in ameliorating the effects of malnutrition associated diseases in children. Such interventions could use the Ghana School Feeding Program as a vehicle to curb malnutrition among children of school going age.
The cumulative monthly distribution of malnutrition cases peaked in November 10.11 % (98/969). The month May falls within the lean season in northern Ghana and probably informs the relatively high cases recorded therein. It is however unclear why higher cases were recorded in December and October, and peak in November (Fig. 2) . This could be a transferred effect from the lean season coupled with seasonal variations due to abundance of rain which usually serve as a predisposing factor to infections such as malaria, diarrhoea and sepsis. This has been revealed in the study as these conditions are among the leading cause of morbidity among the study population (Fig. 4) . Seemingly, the results is in consonance with similar work which established a relationship between seasonal variations and child malnutrition [29, 30] .
The study grouped treatment outcomes of the study population into seven categories; absconded, defaulted, died, discharged against medical advice, improved, referred out and referred to OPC (Out Patient Clinic). Majority of the patients improved and were referred to OPC (Table 2 ). This corroborates with the findings of a similar study where 67% of OPC cases were referred from inpatient care (IPC) [31] . The reason for this high proportion of referral to the out-patient clinic could be attributed to treatment compliance coupled with no complications after treatment. On the contrary, relatively higher rates of 85% and 65% were observed in similar studies by Chane et al.
[32] and Grellety [33] respectively. Several factors could have resulted in this outcome. Key among them is the possible existence of co-mobidities prior to admission, acquisition of nosocomial infection, and lack of logistics and adequate human resource [32, 34, 35] . Patients who were deemed fit for further management at the community level were 'referred out' (2.3%). The percentage proportion observed in this study was relatively low compared to the 4% reported by Chane et al.
[32] in a northern Ethiopian hospital. Most of the 'referred out' patients were those who came from afar and remote places outside the metropolis. Such patients may encounter difficulties presenting for continuity of care owing to distance and financial constraints. Thus, community-based referral is a cost effective measure crucial to curbing child malnutrition [34] . However, in this study, the definition of 'referred out' included few cases which were referred to other major hospitals for treatment.
It was established that of the 969 cases, 1.2% (11) absconded. This is comparatively lower than what was reported by Wammanda and Adeleke in Nigeria were 21.3% of patients absconded from the ward [36] . Although the outcome of these children are not known, they are more likely to die at home than to survive [37] . The reasons why patients abscond from treatment is not clear, however, this could be explained by the fact that the recovery from malnutrition and its associated health conditions could be regrettably distressing, and given that most of the parents are almost always poor, the cost of such a long stay may be too much for them to bear, as confirmed by Wammanda and Adeleke [36] . Even though discharged against medical advice (DAMA) was uncommon in the present study, it has been estimated that one out of every 65 to 120 discharges from hospitals is a DAMA [38] . A number of reasons could force caregivers or patients to take such drastic decision. Among such reasons are; feeling well enough, dissatisfaction with treatment, inadequate health professional, personal and family problems, marginalization of patients, patient without health insurance, and general dissatisfaction with hospital referred to [39, 40] . Factors such as ignorance, poverty, hospital staff and hospital conditions have also been associated with such act [41] . In most developing countries where superstition is deeply rooted among the inhabitants, care givers or patients may attribute the cause of sicknesses to witchcraft and may forcefully seek discharge to consult spiritualists. Discharged against medical advice is not limited to developing countries. Even in the United States of America, an estimated 2% of all hospital discharges are designated as, against medical advice [42] , thus a patient chooses to leave the ward before the physician recommends discharge.
The number of admission associated deaths recorded during the period was 119(12.8%). The case fatality rate though lower when compared with other studies, is still on the high side when compared to the WHO scale [43] . A similar study in a Pakistan-based hospital found 13.6% case fatality rate [44] . In another study in northwest Ethiopia, patients hospitalized for severe malnutrition had a case fatality rate of 18% [45] , and in Bugando Medical Centre, Tanzania 56.4% deaths were recorded upon grouping treatment outcomes into 'discharge alive' or 'died' [46] . The reason for increasing incidence of mortality among malnourished children is multifactorial. However, the severity of malnutrition and the presence of co-morbid conditions have been shown to confer additional mortality risk among malnourished children [47] . Also delay in seeking healthcare [48] Considering the diagnosed co-morbidities associated with the patients, some reported with underlining co-morbidities such as HIV, sepsis, malaria, urinary tract infection (UTI), respiratory tract infection (RTI), diarrhea, gastrointestinal tract infection (GIT) among others, while others suffered possibly malnutrition related complications such as anemia. The study revealed malaria as the commonest malnutrition related co-morbidity, recording the highest incidence of 28.1% (236) followed by RTI's 12.7% (107), GIT infections 12.0% (101), and sepsis 10.0% (84). UTI recorded the lowest value 0.6% (5). Other complications observed included; immunosuppression/HIV, failure to thrive, neurological disorders, dehydration, cardiac disorders, fever, diarrhea/vomiting and renal disorders. The increased incidence and severity of infection in malnourished children is largely due to the deterioration of immune function, as established by a study in Columbia that analyzed the cyclical relationship between malnutrition, immune response dysfunction and increased susceptibility to infectious diseases [49] .
CONCLUSION
The yearly trends of malnutrition cases reported at the Tamale Teaching Hospital is on a positive gradient, coupled with variations in monthly distribution of cases. Malnutrition was found to be most prevalent among children within the age category 7 to 24 months. Majority of the patients spend a maximum of two weeks on admission. Malaria was identified as the commonest comorbidity associated with malnourished children. Educational and sensitization programs which focus on the blend of breastfeeding and the introduction of supplementary and complementary feeding until a child is 2 years old will be critical in curbing child malnutrition since majority of malnourished children are within the age bracket 7 to 24 months. In addition, educational programs on recipes of supplementary foods which target parents, should focus on the use of locally available and affordable food stuff aimed at enhancing a child's nutritional status, and at the same time minimizing the financial implications which may be associated with malnutrition.
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